d-Amphetamine (1-4 mg/kg) significantly decreased responding for food in the presence of free food. This effect is opposite to that obtained in experiments on motor activity and responding for stimulus change but is in agreement with predictions based on its anorectic activity. Fenfluramine (2-8 mg/kg), an anorectic with qualitatively different effects on motor activity at anorectic doses, similarly decreased responding for food in the presence of free food. These results suggest that the appetitive properties of response contingent food play a major role in the maintenance of responding in the presence of free food, even if only as part of a stimulus complex whose significance was established during early training.
Although current interest in the phenomenon of animals responding for food in the presence of identical free food was first stimulated by findings in rats (Jensen, 1963) , Carder and Berkowitz (1970) reported that responding for. food could not be maintained at a ratio of more than two responses per reinforcement (FR 2). Singh (I970), working with better trained rats, and Neuringer (I 970), working with well-trained pigeons, found that these animals would work at reasonably high ratios (FR 11 and FR 40, respectively) in the presence of free food. In a previous paper (Davidson, 1971) , it was found that well-trained rats responded on an FR 10 in the presence of free food for at least 4 months. The persistence of responding at a reasonably high ratio and the exhibition of powerful stimulus control was attributed to the degree of training prior to the introduction of free food (see also McLaughlin, Kleinman, & Vaughn, 1973) . A further finding, that animals respond even when not food deprived, was recently confirmed by Bilbrey, Patterson, & Winokur (I973) in pigeons and partially confirmed by Tarte and Snyder (I972) in rats.
The demonstration of decreased responding during extinction and following continuous access to food, in the previous study (Davidson, 1971) , suggested that responding was directly related to response contingent food reinforcement. Jensen (1963) attributed responding for food in the presence of free food to an "intrinsic appeal" of response contingent reinforcement; Neuringer (I969), to the motivational properties of the activity which produces food; and Wallace, Osborne, Norborg, and Fantino (I973) , to the reinforcing properties of the stimulus change that accompanies and includes response produced food delivery. 16 these alternatives imply that this behavior is largely independent of any motivational appetitive properties of the food reinforcements. This report presents evidence, based on pharmacological results, that the appetitive properties of food reinforcements play a major role in the maintenance of this behavior. Glow and Russell (1973) reported that d-amphetamine markedly enhanced responding when sensory stimulus change was used as the sole reinforcer. d-Amphetamine should therefore produce a marked increase in the presence of free food. Similarly, d-amphetamine should also increase responding if food producing activity itself has motivational properties, since d-amphetamine increases motor activity. If, however, the appetitive properties of response contingent food play an important role in the maintenance of responding, then the administration of d-amphetamine, a potent anorectic agent, should decrease responding. This report describes the effects of d-amphetamine and fenfluramine, an anorectic whkh does not produce amphetamine-like motor stimulant effects, on responding for food in the presence of free food.
METHOD
These experiments were conducted on three of the rats (male Charles River) used in the previously reported series of experiments (Davidson, 1971 ). Initially, they had been reduced to approxim::tely 80% of their ad-lib weights (mean = 180 g) by food deprivation. They were automatically trained to press a key on a multiple schedule of reinforcement in a 23 x 23 x 20 em operant conditioning chamber (Davidson, Davis, & Cook, 1971) . When the chamber was lit, responses on the key were reinforced by the delivery of a 45-mg Noyes food pellet at a fixed ratio of 10 responses per reinforcement (FR 10). Following the delivery of each reinforcement, the chamber was darkened and a I-min timeout period ensued, during which responses on the key w(:re ineffective in producing food. These two conditions alternated regularly, in each daily session, for a total of 60 reinforcements. After 56 daily sessions (weekends excepted), during which the rats were maintained at reduced body weight by limited feeding, a contact-sensitive foodcup (8.2 cm diam x 4.1 cm deep) was placed in the experimental chamber. The cup contained a measured amount (35 g) of the same pellets used to reinforce keypressing and was fixed to the floor in the corner of the chamber furthest from the key and reinforcement tray. No attempt was made to restrict the amount of food the rats could consume during an experimental session or to control their body weights from this time to the conclusion of the study. The rats were at liberty to eat free food from the foodcup or to work for food by pressing the key on the FR 10 schedule of reinforcement. The experiments reported earlier (Davidson, 1971) were completed over a period of 137 calendar days, at which time performance was restored to stable control levels, and the present experiments were begun. In these experiments, the rats were maintained on a 23-h food-deprivation schedule between sessions. The rats' performance on the day of drug treatment was compared to their mean performance levels on the 3 preceding days. Aqueous solutions of d-amphetamine-SO. or fenfluramine-HCI were administered orally, by gavage, 30 min before the sessions were begun. d-Amphetamine was administered at doses of .5, 1, 2, or 4 mg/kg and fenfluramine at doses of 2, 4, or 8 mg/kg (doses were calculated as the salt form). All rats received all treatments, and 1 week elapsed between treatments. The amount of free food consumed by each rat was determined by weighing the amount of food remaining in the cup at the end of each session; the amount of response produced food consumed was calculated from the number of reinforcements delivered. All rats consumed all response produced food pellets and only a negligible number of food pellets were occasionally dropped from the free food cup. Table 1 shows the mean percent change from control for each of the three parameters studied. Within the range of doses studied, d-amphetarnine produced dose-related statistically significant decreases in keypress response rate and in both response produced and free food consumption. These measures were also significantly decreased by fenflurarnine, though not in a dose related manner. With both compounds, key pressing and response produced food consumption, a related measure, appeared to be affected to a greater extent than was free food consumption.
RESULTS

DISCUSSION
Both d-amphetamine and fenfluramine are potent anorectic compounds. In addition, d-amphetamine is a locomotor stimulant and is particularly effective in increasing low rates of responding, even when the responding is maintained by food reinforcement (see reivew by Cole, 1970) . Fenlfuramine depresses locomoto: activity (Ie Douarec and Neveu, 1970) . If responding in the presence of free food was independent of the delivery of food reinforcements, one would expect d-amphetamine to produce an increase in keypressing, either as a result of motor stimulant activity or of its effect on low rates of responding and a concomitant decrease in free food consumption due to anorexia. Fenfluramine would be expected to decrease both keypressing and food consumption. If the maintenance of responding in the presence of free food were primarily dependent on stimulus change (Wallace et a!., 1973) , one would similarly expect d-amphetamine to increase responding (Glow and Russell, 1973) .
If, however, the appetitive motivational properties of the food reinforcement itself were major factors in the maintenance of responding for food in the presence of free food, one would expect the results which were obtained in these experiments. The anorectic activity of both compounds significantly reduced the already low rate of food producing behavior. Because of the availability of free food, the food obtained by key pressing was a weak reinforcer and consequently keypressing was a relatively weak behavicr. This was evidenced previously (Davidson, 1971) by a decrease in response rate from 160 responses per minute in the absence of free food to approximately 14 per minute after the introduction of free food. It was also evidenced in these experimen ts by the apparently greater sensitivity of key pressing and response produced food consumption to the effects of these anorectic compounds, relative to their effect on free food consumption.
The results reported here further support the proposition that, even in the presence of free food, responding for food reinforcement is substantially maintained by the reinforcing properties of the food itself, though effects due to stimulus change cannot be completely excluded. The strong stimulus control exhibited by the rats emphasizes the relationship of this behavior to the effects of their early training history.
